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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The semiconductor device 
which is a semiconductor device which 
has the connecting means which connects 
electrically the wiring substrate which 
has an external terminal at the rear face, 
the semiconductor chip fixed to the 
principal plane of said wiring substrate, 
and the electrode of said semiconductor 
chip and wiring of a wiring substrate, and 
is characterized by to have the conductor 
layer which connects electrically a wrap 
insulator, the electrode of said 
semiconductor chip, and wiring of a 
wiring substrate for the conductive part 
which attains to an end face from the 
periphery of said semiconductor chip at 
least. 

[Claim 2] Said semiconductor chip is a 
semiconductor device according to claim 1 
characterized by having thickness around 
530 micrometers. 



[Claim 3] Said wiring substrate, an 
insulator, and a conductor layer are a 
semiconductor device according to claim 1 
characterized by being formed with the 
heat-resistant ingredient. 
[Claim 4] Said wiring substrate, an 
insulator, and a conductor layer are a 
semiconductor device according to claim 1 
characterized by being formed with the 
resin system ingredient which has 
flexibility. 

[Claim 5] The wiring substrate which has 
an external terminal at the rear face, and 
the semiconductor chip fixed to the 
principal plane of said wiring substrate, 
The process which is the manufacture 
approach of a semiconductor device of 
having the connecting means which 
connects electrically the electrode of said 
semiconductor chip, and wiring of a 
wiring substrate, removes the rear face of 
a semiconductor chip and is formed in the 
thickness around 5*30 micrometers, The 
process which fixes a semiconductor chip 
to the principal plane of said wiring 
substrate through an insulating glue line, 
The manufacture approach of the 
semiconductor device characterized by 
having the process which connects 
electrically the electrode of said 
semiconductor chip, and wiring of a 
wiring substrate with a wrap process for 
the conductive part ranging from the 
edge to an end face of said semiconductor 
chip to expose by print processes with an 
insulator at a conductor layer. 
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[Claim 6] The manufacture approach of 
the semiconductor device according to 
claim 5 characterized by pressing down a 
semiconductor chip and making said 
insulating glue line protrude from the 
edge of a semiconductor chip outside 
while laying a semiconductor chip on said 
insulating glue line after printing an 
insulating glue line to a wiring substrate, 
in case a semiconductor chip is fixed to 
said wiring substrate through an 
insulating glue line. 

[Claim 7] The wiring substrate with 
which it is the IC card which comes to 
incorporate the semiconductor device 
which has the external terminal exposed 
to the hollow of a card base material 
through adhesives, and said 
semiconductor device has an external 
terminal at the rear face, While 
consisting of a semiconductor device 
which has the connecting means which 
connects electrically the semiconductor 
chip fixed to the principal plane of said 
wiring substrate, and the electrode of 
said semiconductor chip and wiring of a 
wiring substrate It is the IC card 
characterized by having the conductor 
layer which connects electrically a wrap 
insulator, the electrode of said 
semiconductor chip, and wiring of a 
wiring substrate for the conductive part 
which attains to an end face from the 
periphery of said semiconductor chip at 
least, and said semiconductor chip 
serving as thickness of dozens of 



micrometers. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About a 
semiconductor device, its manufacture 
approach, and an IC card, especially this 
invention is applied to manufacture of a 
thin semiconductor device, and relates to 
an effective technique. 
[0002] 

[Description of the Prior Art] As one 
structure of an IC card, HAME **** 
structure is known by the card with a 
thickness of 0.76mm in the module which 
carried out transfer moulding of the LSI 
chip as indicated by the Nikkei Business 
Publications issuance "Nikkei micro 
device" March, 1988 issue, March [ of the 
same year ] 1 issuance, and P56-P62. 
Said module (semiconductor device) is a 
semiconductor chip while connecting the 
electrode of a semiconductor chip, and 
wiring of a wiring substrate electrically 
by wirebonding, after mounting a 
semiconductor chip in the whole surface 
of the wiring substrate which consists of 
a glass epoxy resin by COB (chip on 
board), It is manufactured by 
transfer-molding a wire etc. Moreover, 
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the contact electrode terminal used as an 
external terminal is prepared in the rear 
face of said wiring substrate. This contact 
electrode terminal is electrically 
connected to wiring of the principal plane 
of a wiring substrate by the conductor 
with which the through hole established 
in said wiring substrate was filled up. 
[0003] PWC for IC cards (Printed Wiring 
Connection) which, on the other hand, 
used the conductive paste for connection 
instead of the bonding wire in order to 
attain productivity and densification to 
issuance, P26P27, and P38P39 on 
Kogyo Chosakai Publishing issuance 
"newest hybrid-packaging technical" May 
15, 1988 - yes, Brit's IC case is indicated. 
[0004] After the assembly by former PWC 
inserts an LSI chip in the part which 
carried out opening to the polycarbonate 
sheet, it is embedded, and it covers a 
vertical side with a polycarbonate film 
while it covers the front face of a 
polycarbonate sheet, and the embedding 
part on an LSI chip and forms printing 
connection wiring by printing after that. 
[0005] Moreover, in the case of the latter 
hybrid IC, IC chip is embedded with an 
epoxy resin in aluminum substrate, and 
it has structure which wired using 
photosensitive conductive paste and an 
insulating paste. 

[0006] In addition, with such structures, 
while becoming the structure which 
embeds a semiconductor chip at a wiring 
substrate, the front face of a wiring 



substrate and the electrode formed on the 
semiconductor chip have structure on an 
abbreviation same flat surface. Therefore, 
it is in the condition that a level 
difference does not occur between the 
electrode of a semiconductor chip, and 
wiring of a wiring substrate, on the 
occasion of formation of the conductive 
pattern for connection (conductor layer). 
[0007] 

[Problem(s) to be Solved by the 
Invention] With the semiconductor device 
(module) of COB structure, since the 
electrode of a semiconductor chip and 
wiring of a wiring substrate serve as 
structure connected by wirebonding, only 
in a part, a semiconductor device becomes 
thick in wire loop formation height, with 
HAME **** (it embeds) structure, Hie 
hollow of a HAME **** sake becomes 
deep and the mechanical strength of the 
hollow part of an IC card becomes low at 
an IC card. 

[0008] With the structure which embeds 
a semiconductor chip on the other hand 
at a part for the hole prepared in the 
wiring substrate, as it became the same 
field about the front face of wiring of a 
wiring substrate, and the electrode of a 
semiconductor chip, the level difference 
was lost, and the approach of connecting 
the electrode of a semiconductor chip and 
wiring electrically by print processes is 
adopted. However, it is difficult for there 
to be problems, like exchange (repair) is 
very difficult, when the embedding of a 
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semiconductor chip taking time and effort 
and a defective are generated, and to 
make cheaply. In order to make cheaply, 
it is required to carry a semiconductor 
chip directly on a wiring substrate. 
[0009] Since a conductor layer does not 
become high, the structure of connecting 
wiring with the electrode of a 
semiconductor chip by the conductor 
layer by print processes can attain thin 
shape -ization of a semiconductor device 
(module). 

[0010] Then, this invention considered 
connecting the electrode of a 
semiconductor chip, and wiring by print 
processes while carrying the 
semiconductor chip in the principal plane 
of a wiring substrate. However, when a 
level difference arose between the 
electrode of a semiconductor chip, and 
wiring since the thickness is set to 200 
micrometers - 500 micrometers, and the 
conventional semiconductor chip, i.e., an 
LSI chip, printed a conductive paste, it 
turned out that it is easy to generate a 
printing blur in said level difference 
section, and connecting becomes 
inadequate. 

[00 11] The object of this invention is to 
offer the semiconductor device which can 
attain thin shape -ization, and its 
manufacture approach. 
[0012] Other objects of this invention are 
to offer the IC card which can attain the 
improvement in a mechanical strength of 
a card base material. 



[0013] The other objects and the new 
description will become clear from 
description and the accompanying 
drawing of this description along [ said ] 
this invention. 
[0014] 

[Means for Solving the Problem] It will be 
as follows if the outline of a typical thing 
is explained among invention indicated in 
this application. That is, the 
semiconductor device of this invention is 
a semiconductor device which has the 
connecting means which connects 
electrically the wiring substrate which 
has an external terminal at the rear face, 
the semiconductor chip fixed to the 
principal plane of said wiring substrate, 
and the electrode of said semiconductor 
chip and wiring of a wiring substrate, and 
has the structure have the conductor 
layer which connects electrically a wrap 
insulator, the electrode of said 
semiconductor chip, and wiring of a 
wiring substrate for the conductive part 
which attains to an end face from the 
periphery of said semiconductor chip at 
least. Said semiconductor chip serves as 
thickness around 5-30 micrometers. 
Moreover, said wiring substrate, the 
insulator, and the conductor layer are 
formed with the resin system ingredient 
which has flexibility while they are 
formed with the heat-resistant ingredient. 
[0015] The wiring substrate with which N 
the manufacture approach of the 
semiconductor device of this invention 
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has an external terminal at the rear face, 
It is the manufacture approach of a 
semiconductor device of having the 
connecting means which connects 
electrically the semiconductor chip fixed 
to the principal plane of said wiring 
substrate, and the electrode of said 
semiconductor chip and wiring of a 
wiring substrate. The process which 
removes the rear face of a semiconductor 
chip and is formed in the thickness 
around 5-30 micrometers, The process 
which fixes a semiconductor chip to the 
principal plane of said wiring substrate 
through an insulating glue line, The 
conductive part ranging from the edge to 
an end face of said semiconductor chip to 
expose is consisted of a wrap process and 
a process which connects electrically the 
electrode of said semiconductor chip, and 
wiring of a wiring substrate by the 
conductor layer by print processes with 
the insulator. Moreover, in case a 
semiconductor chip is fixed to said wiring 
substrate through an insulating glue line, 
after printing an insulating glue line to a 
wiring substrate, while laying a 
semiconductor chip on said insulating 
glue line, press down a semiconductor 
chip and said insulating glue line is made 
to overflow the edge of a semiconductor 
chip outside, and a conductor layer is 
printed after that. 

[0016] The wiring substrate with which 
the IC card of this invention is an IC card 
which comes to incorporate the 



semiconductor device which has the 
external terminal exposed to the hollow 
of a card base material through adhesives, 
and said semiconductor device has an 
external terminal at the rear face, While 
consisting of a semiconductor device 
which has the connecting means which 
connects electrically the semiconductor 
chip fixed to the principal plane of said 
wiring substrate, and the electrode of 
said semiconductor chip and wiring of a 
wiring substrate Having [ and ] the 
conductor layer which connects 
electrically a wrap insulator, the 
electrode of said semiconductor chip, and 
wiring of a wiring substrate for the 
conductive part which attains to an end 
face from the periphery of said 
semiconductor chip at least, said 
semiconductor chip serves as thickness 
around 5*30 micrometers. 
[0017] 

[Function] According to the above 
mentioned means, since the electrode of a 
semiconductor chip and wiring of a 
wiring substrate are electrically 
connected by the conductor layer by 
printing while carrying the 
semiconductor chip which became thin 
with dozens of micrometers in a wiring 
substrate, the semiconductor device of 
this invention can attain thin 
shapeization of a semiconductor device. 
[0018] Since the conductive part by which 
an end face exposes the semiconductor 
device of this invention to the bottom of 



JP09-051020 



this conductor layer from the periphery of 
said semiconductor chip although the 
electrode of a semiconductor chip and 
wiring of a wiring substrate are 
electrically connected by the conductor 
layer by printing is prepared in the wrap 
insulator, the short circuit between the 
****** electrode sections of a 
semiconductor chip does not occur. 
[0019] The semiconductor device of this 
invention becomes good [ the conductor 
layer / the thermal resistance of a 
semiconductor device ], since the wiring 
substrate, the insulator, and the 
conductor layer are formed with the 
heat-resistant ingredient 
[0020] Since the semiconductor device of 
this invention is formed with the resin 
system ingredient with which a wiring 
substrate, an insulator, and a conductor 
layer have flexibility, the dependability of 
the electrical installation of the electrode 
of a semiconductor chip and wiring 
becomes high. 

[0021] According to the manufacture 
approach of the semiconductor device of 
this invention, a thin semiconductor 
device can be manufactured from 
mounting in a wiring substrate, after 
making a semiconductor chip thin, and 
connecting the electrode of a 
semiconductor chip, and wiring of a 
wiring substrate by the conductor layer 
by print processes. 

[0022] Since the periphery of a 
semiconductor chip and the conductive 



part of an end face are covered with an 
insulator, the short circuit between the 
****** electrode sections of a 
semiconductor chip stops moreover, 
according to the manufacture approach of 
the semiconductor device of this 
invention, generating them, before 
connecting the electrode of a 
semiconductor chip, and wiring of a 
wiring substrate electrically by print 
processes. 

[0023] Moreover, while laying a 
semiconductor chip on said insulating 
glue line, a semiconductor chip is pressed 
down and said insulating glue line is 
made to protrude from the edge of a 
semiconductor chip outside, after 
printing an insulating glue line to a 
wiring substrate, in case a semiconductor 
chip is fixed to said wiring substrate. 
Therefore, in printing of a subsequent 
conductor layer, since an insulating glue 
line extends between a semiconductor 
chip and wiring, the level difference 
between a semiconductor chip and a 
wiring substrate is reduced, and the 
electrical installation which the blur of 
the conductor layer which connects 
wiring with the electrode of a 
semiconductor chip etc. stops having 
occurred, and was stabilized becomes 
possible. 

[0024] Since HAME ** rare ************ 
is thin shape-ized, the IC card of this 
invention can make a semiconductor 
device shallow, and its mechanical 
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strength of a card base material improves 

a HAME **** hollow in it. 

[0025] 

[Example] With reference to a drawing, 
one example of this invention is 
explained below. Drawing 1 is the typical 
sectional view showing the outline of the 
semiconductor device by one example of 
this invention. The typical sectional view 
and drawing 6 which show the condition 
that the typical sectional view and 
drawing 5 which show the condition that 
the mimetic diagram in which drawing 2 
■ drawing 6 are drawings showing the 
important section of the semiconductor 
device in each process in the manufacture 
approach of the semiconductor device of 
this example, and drawing 2 shows a 
junction stratification condition, the 
typical sectional view in which drawing 3 
shows the loading condition of a 
semiconductor chip, and drawing 4 
formed the insulator formed the 
conductor layer are the typical top view 
showing the condition formed the 
insulator . and the conductor layer. The 
typical sectional view and drawing 8 
which show the important section of the 
IC card according [ drawing 7 ] to this 
example are the top view showing an IC 
card similarly. 

[0026] The semiconductor device 
(module) 1 of this example has the 
structure of having the wiring substrate 2 
and the semiconductor chip 3 carried in 
the principal plane of this wiring 



substrate 2, as it is a module for HAME 
** rare ** IC cards and is shown in IC 
card 20 shown in drawing 7 and drawing 
8 at drawing 1 . 

[0027] The wiring substrate 2 is the 
printed circuit board which consists of 
the substrate body 4, wiring 5 and 6 
prepared in the principal plane (front 
face) and rear face of this substrate body 
4, and a through hole 7 which penetrates 
said substrate body 4. Said substrate 
body 4 consists of the so-called 
GARAEPO substrate which carried out 
impregnation of the epoxy resin to the 
glass fiber, and an ingredient of high 
thermal resistance to which 
impregnation of the BT resin was carried 
out. This substrate body 4 has thermal 
resistance also in 80 degrees C or more. 
Moreover, said substrate body 4 has 
become about 0.3mm in thickness. Said 
wiring 5 and 6 is formed by having pasted 
the table rear face of said substrate body 
4, for example, etching copper foil with a 
thickness of about 35 micrometers into a 
desired pattern. Moreover, although a 
graphic display is not carried out to the 
front face of these wiring 5 and 6 so that 
connection by printing mentioned later 
may be made proper, selectively or on the 
whole, plating processing by nickel and 
Au is performed. 

[0028] Moreover, said through hole 7 is 
formed by carrying out drilling so that 
the substrate body 4 may be penetrated. 
Coppering is performed to the internal 
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surface of this through hole 7. The 
predetermined wiring 5 and 6 on the rear 
face of a table of the substrate body 4 is 
electrically connected by the conductor 8 
formed of this coppering. 
[0029] The wiring 6 of the rear face of the 
semiconductor device 1 of this example 
constitutes the contact electrode terminal 
21 used as the external terminal of IC 
card 20, as shown in drawing 8 . 
[0030] Moreover, the semiconductor chip 
3 is being fixed to the principal plane of 
the wiring substrate 2 through the 
insulating glue line 9. The rear-face side 
in which an active field is not established 
is removed by etching etc. in fixed 
thickness, for example, the 
semiconductor chip 3 serves as thickness 
of about 5*30 micrometers. This is for 
making it the level difference of the 
electrode 10 prepared in the front face of 
a semiconductor chip 3 and the height of 
the wiring 5 of the wiring substrate 2 not 
become large. 

[0031] Moreover, as shown in drawing 6 , 
the insulator 11 formed with the 
ingredient which has flexibility and has 
thermal resistance is formed so that the 
conductive § part of said semiconductor 
chip 3 which attains to an end face from a 
periphery may be covered at least. Said 
insulator 11 is formed with the resin 
system ingredient which has thermal 
resistance above 80 degrees C. Moreover, 
the conductor layer 12 formed with the 
ingredient which has flexibility on said 



insulator 11, and has thermal resistance 
is formed. A conductor layer 12 connects 
electrically the electrode 10 of said 
semiconductor chip 3, and the wiring 5 of 
the wiring substrate 2. Said conductor 
layer 12 is formed with the resin system 
ingredient which has thermal resistance 
above 80 degrees C. Said insulator 11 and 
conductor layer 12 are formed by screen 
printing. 

[0032] In addition, from the edge of a 
semiconductor chip 3, since the 
insulating glue line 9 which connects a 
semiconductor chip 3 to the substrate 
body 4 overflows and a part exists, in 
order that [ said ] it may overflow and a 
part may mitigate the level difference 
between a semiconductor chip 3 and the 
substrate body 4, flattening of the 
insulator 11 formed in the part covering 
the edge of wiring 5 is carried out to the 
perimeter of said semiconductor chip 3, 
and it is formed in it. Flattening also of 
the conductor layer 12 prepared on this 
insulator 11 by which flattening was 
carried out is carried out, and the blur 
[ like ] which becomes inconvenient to 
electrical installation, such as becoming 
thin selectively, stops therefore, 
producing it. 

[0033] Moreover, as shown in drawing 6 , 
since a conductor layer 12 is formed on 
said insulator 11 while said insulator 11 
is continued and formed in a part for the 
point of wiring 5 from the edge of a 
semiconductor chip 3, the short circuit 
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between the adjoining electrodes 10 is 
prevented. 

[0034] Since the semiconductor device 1 
of this example is formed so that the 
conductor layer 12 to which a 
semiconductor chip 3 connects being 
thinly formed with 5- 30 micrometers, and 
the electrode 10 of a semiconductor chip 3 
and the wiring 5 of the wiring substrate 2 
may crawl on the wiring substrate 2 top 
through an insulator 11, it becomes thin 
substantially as compared with 
wirebonding structure. That is, while a 
semiconductor chip with a thickness of 
200 500 micrometers is laid on the wiring 
substrate 2 in the case of the 
conventional wirebonding structure, the 
wire with which wire loop -formation 
height is set to about 150 micrometers is 
connected to the electrode of this 
semiconductor chip. Moreover, said wire 
and semiconductor chip are covered with 
the package formed of transfermold. 
Therefore, the height from the front face 
of a wiring substrate to a package top 
face becomes high with about at least 500 
micrometers. On the other hand, since 
neither a semiconductor chip nor a 
conductor layer is covered with a package 
in the case of the semiconductor device of 
this example, single or more figures 
become low with about 1540 
micrometers, and the height from the 
front face of a wiring substrate to the top 
face of a conductor layer can attain thin 
shapeization of a semiconductor device 1. 



For this reason, as shown in drawing 7 , 
the mechanical strength of card base 
material which was formed in card base 
material 23 and with which about 10 
micrometers of said hollows 25 can be 
conventionally made shallow more than 
100 HAME **** case by becoming 
depressed 25, and hollow 25 is formed 23 
part improves the semiconductor device 1 
of this example through the insulating 
adhesives 24. 

[0035] The semiconductor device of this 
example does the following effectiveness 
so. 

[0036] (l) Since the semiconductor device 
of this example serves as the structure of 
carrying the semiconductor chip of the 
thickness around 5*30 micrometers in the 
principal plane of a substrate body, thin 
shape -ization of a semiconductor device is 
attained. 

[0037] (2) Since the semiconductor device 
of this example is connected by the 
conductor layer in which the connection 
between the electrode of a semiconductor 
chip and wiring of a wiring substrate is 
formed of print processes, thin 
shape -ization of a semiconductor device is 
attained. 

[0038] (3) In the semiconductor device of 
this example, since the insulator and 
wiring substrate used as the substrate of 
the conductor layer which connects the 
electrode of a semiconductor chip and 
wiring of a wiring substrate, and a 
conductor layer are formed with the resin 
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system ingredient which has flexibility, 
the dependability of the electrical 
installation of the electrode of a 
semiconductor chip and wiring of a 
wiring substrate becomes high. 
[0039] (4) In the semiconductor device of 
this example, since the insulator and 
wiring substrate used as the substrate of 
the conductor layer which connects the 
electrode of a semiconductor chip and 
wiring of a wiring substrate, and a 
conductor layer are formed with the 
heat-resistant ingredient, its thermal 
resistance of a semiconductor device 
improves. 

[0040] (5) Since the insulator is formed in 
the bottom of the conductor layer which 
connects the electrode of a semiconductor 
chip, and wiring of a wiring substrate, 
the short circuit prevention effectiveness 
between conductor layers becomes high, 
and the inter-electrode short circuit of a 
semiconductor device stops occurring in 
the semiconductor device of this example. 
[0041] Below, drawing 2 - drawing 6 are 
used and explained about the 
manufacture approach of the 
semiconductor device 1 of this example. 
As shown in drawing 2 , the wiring 
substrate 2 is prepared first. This wiring 
substrate 2 is the printed circuit board 
which consists of the substrate body 4, 
wiring 5 and 6 prepared in the principal 
plane (front face) and rear face of this 
substrate body 4, and a through hole 7 
which penetrates said substrate body 4. 



Said substrate body 4 is formed with the 
so-called GAEAEPO substrate which 
carried out impregnation of the epoxy 
resin to the glass fiber, and the ingredient 
(it has thermal resistance above 80 
degrees C) of high thermal resistance to 
which impregnation of the BT resin was 
carried out while it has the thickness of 
0.3mm. As for the wall of said through 
hole 7, plating is performed, and the 
wiring 5 and 6 on the rear face of a table 
of the substrate body 4 is electrically 
connected by the conductor 8 by plating 
in the predetermined part. Moreover, said 
wiring 5 and 6 is formed by having pasted 
the table rear face of said substrate body 
4, for example, etching copper foil with a 
thickness of about 15 35 micrometers into 
a desired pattern. Moreover, although a 
graphic display is not carried out to the 
front face of these wiring 5 and 6 so that 
connection by printing mentioned later 
may be made proper, selectively or on the 
whole, plating processing by nickel and 
Au is performed. In addition, said wiring 
6 serves as an external terminal, and, in 
the case of this example, forms the 
contact electrode terminal 21 for IC cards. 
[0042] Next, as shown in drawing 2 , the 
insulating glue line 9 is formed in the 
principal plane of the substrate body 4 of 
screen-stencil. That is, the screen-stencil 
mask 15 with which the bore of the in 
general same configuration as said 
semiconductor chip 3 is established on 
the wiring substrate 2 is positioned in the 
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location in which a semiconductor chip is 
carried, wiring (pad for connection) with 
which mask opening is formed in the 
printed circuit board - not starting - in 
addition - and it is desirable that it is 
larger than a semiconductor chip. Then, 
the thermosetting paste 16 for adhesion 
which has insulation is placed on said 
screen-stencil mask 15, a squeegee 17 is 
moved, the paste 16 for adhesion is 
imprinted on the wiring substrate 2, and 
the insulating paste layer 18 is formed. 
[0043] On the other hand, fixed thickness 
polish and etching remove the rear-face 
side of a semiconductor chip 3, and about 
5*30 micrometers in thickness are 
processed. 

[0044] Next, as shown in drawing 3 , the 
semiconductor chip 3 with a thickness of 
about 5 30 micrometers is carried on said 
insulating paste layer 18, and is pushed 
lightly The insulating paste layer 18 
which is under a semiconductor chip 3 by 
this is extruded slightly around a 
semiconductor chip 3, and it has been 
inhaled on the side face (end face) of a 
semiconductor chip 3. While this 
insulating paste layer 18 overflows and a 
part 19 plays the role which mitigates the 
level difference between the front face of 
the substrate body 4, and the top face of a 
semiconductor chip 3, the insulation of 
the end face of a semiconductor chip 3 
will be performed. That the level 
difference of the semiconductor chip 
circumference becomes loose, generating 



of the defect of the conductor layer in a 
subsequent process will be improved 
remarkably. 

[0045] Next the wiring substrate 2 in 
which the semiconductor chip 3 was 
carried is heated, the insulating paste 
layer 18 will be hardened, and will turn 
into the insulating glue line 9, and a 
semiconductor chip 3 will be fixed to the 
substrate body 4. 

[0046] Next, in order to make more 
reliable the insulation to the end face of 
the insulator semiconductor chip 3, and 
flattening of a level difference, as shown 
in drawing 4 and draw in g 6 , the edge of 
wiring 5 is covered from the edge of a 
semiconductor chip 3 at least, and the 
insulator 11 with a thickness of about ten 
micrometers is formed from several 
micrometers in thickness by said same 
screen- stencil and hardening processing. 
That is, after printing an insulating paste 
to a predetermined pattern by 
screen- stencil, with heating, an 
insulating paste is stiffened and an 
insulator 11 is formed, an insulating 
paste the thermal resistance after 
hardening -- excelling (it having thermal 
resistance also in 80 degrees C or more) -- 
what has resiliency is chosen. A resin 
system paste is used as what has such a 
property. 

[0047] Next, as shown in drawing 5 and 
drawing 6 , the conductor layer 12 which 
connects electrically the electrode 10 of a 
semiconductor chip 3 and the wiring 5 of 
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the wiring substrate 2 is formed in said 
this appearance by screen printing. That 
is, a screen- stencil mask with opening for 
connecting electrically the wiring 5 of 
said wiring substrate 2 and the electrode 
10 of a semiconductor chip 3 repeats 
printing to the wiring substrate 2, and a 
conductive paste is printed. A conductive 
paste also has resiliency while it scatters 
the silver of the shape of a flake with a 
magnitude of 1 micrometer - 5 
micrometers by 70Wt(s)% - 80Wt% into 
the thermosetting resin which blended 
the curing agent with epoxy resin and 
has the thermal resistance after 
hardening (it has thermal resistance also 
in 80 degrees C or more). Of hardening 
processing, the conductor layer 12 which 
connects wiring 5 with an electrode 10 
electrically is formed. This conductor 
layer 12 serves as thickness of several 
micrometers to about ten micrometers. 
[0048] The semiconductor device 1 as 
shown in drawing 1 with the above 
procedure is manufactured. According to 
the manufacture approach of the 
semiconductor device of this example, the 
following hardening is done so. 
[0049] (l) Since the connection between 
carrying a thin semiconductor chip in a 
wiring substrate, and the electrode of a 
semiconductor chip and wiring is based 
on the conductor layer by print processes 
according to the manufacture approach of 
the semiconductor device of this example, 
the semiconductor device of thin 



structure can be manufactured. 
[0050] (2) Since crush an insulating paste 
in the formation phase of the insulating 
glue line which fixes a semiconductor 
chip, an insulating paste is made to 
protrude into the perimeter of a 
semiconductor chip and the level 
difference of a semiconductor chip and a 
wiring substrate is mitigated, before 
forming a conductor layer, in case a 
conductor layer is formed by print 
processes according to the manufacture 
approach of the semiconductor device of 
this example, a printing blur stops 
occurring, the conductor layer of 
predetermined thickness can be formed, 
and the dependability of electrical 
installation becomes high. 
[0051] (3) According to the manufacture 
approach of the semiconductor device of 
this example, since a printing blur is lost 
as mentioned above, the manufacture 
yield becomes high and can also attain 
manufacturing-cost reduction of a 
semiconductor device. 
[0052] (4) According to the manufacture 
approach of the semiconductor device of 
this example, since a wiring substrate, an 
insulator, and a conductor layer are 
formed with a heat-resistant ingredient, 
they can manufacture the semiconductor 
device excellent in thermal resistance. 
[0053] (5) According to the manufacture 
approach of the semiconductor device of 
this example, since a wiring substrate, an 
insulator, and a conductor layer are 
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formed with a flexible ingredient, they 
can manufacture the semiconductor 
device which was excellent to the 
mechanical shock. 

[0054] The semiconductor device 1 of this 
example is built into IC card 20 as shown 
in drawing 7 and drawing 8 R> 8. That is, 
a semiconductor device 1 is fixed to the 
hollow 25 of the card base material 23 
which becomes 0.76mm in thickness of IC 
card 20 by the card base material 23 with 
adhesives 24 with HAME ** rare **. The 
wiring 6 of a semiconductor device 1 
serves as an external terminal, and forms 
the contact electrode terminal 21. In the 
IC card of this example, since HAME ** 
rare ************ is thin- shape -ized, a 
HAME **** hollow can be made shallow 
for a semiconductor device, the 
mechanical strength of a card base 
material improves, and the reinforcement 
to external force, such as bending of a 
semiconductor chip, improves by leaps 
and bounds. Therefore, according to this 
invention, the reinforcement of an IC 
card can be attained. 

[0055] It cannot be overemphasized that 
it can change variously in the range 
which this invention is not limited to the 
above-mentioned example, and does not 
deviate from the summary although 
invention made by this invention person 
above was concretely explained based on 
the example, for example, you may make 
it have formed the insulator for the end 
face of a semiconductor chip in the wrap 



sake in the case of said example, but form 
an insulator in the end-face part of a 
semiconductor chip beforehand instead of 
forming an insulator. Moreover, as a 
conductor layer which connects the 
electrode of a semiconductor chip, and 
wiring, the conductor layer of a thin film 
may be formed by the approaches, for 
example, the vacuum deposition method, 
and sputtering other than print processes. 
Moreover, film -like the insulation sheet 
and electric conduction sheet by which 
Puri shaping was carried out may be 
stuck and set. 

[0056] Although the above explanation 
explained the case where invention 
mainly made by this invention person 
was applied to the IC card manufacturing 
technology which is a field of the 
invention used as the background, it is 
especially effective, when it is not limited 
to it, the semiconductor chip and passive 
element of loading to the substrate of 
electronic parts, such as resistance and a 
capacitor, and a large number like a 
hybrid IC are put in block and it connects. 
This invention is applicable to the 
electronic instrument which incorporates 
a semiconductor device (module) at least. 
[0057] 

[Effect of the Invention] It will be as 
follows if the effectiveness acquired by 
the typical thing among invention 
indicated in this application is explained 
briefly. According to this invention, the 
semiconductor device of a super* thin 
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shape can be offered. 

[0058] According to this invention, since 
thin shape -ization of the semiconductor 
device incorporated can be attained, the 
improvement in a mechanical strength of 
the card base material of the HAME 
lump part of a semiconductor device can 
be attained, and the reinforcement to 
external force, such as bending of a 
semiconductor chip, can offer the IC card 
excellent also in the dependability which 
can improve by leaps and bounds. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the typical sectional 
view showing the outline of the 
semiconductor device by one example of 
this invention. 

[Drawing 2l It is the mimetic diagram 
showing the junction stratification 
condition in the manufacture approach of 
the semiconductor device by this example. 
[Drawing 31 It is the typical sectional 
view showing the loading condition of the 
semiconductor chip in the manufacture 
approach of the semiconductor device by 
this example. 

[Drawing 41 It is the typical sectional 
view showing the condition of having 
formed the insulator in the manufacture 
approach of the semiconductor device by 



this example. 

[Drawing 5l It is the typical sectional 
view showing the condition of having 
formed the conductor layer in the 
manufacture approach of the 
semiconductor device by this example. 
[Drawing 6] It is the typical top view 
showing the condition of having formed 
the insulator and the conductor layer in 
the manufacture approach of the 
semiconductor device by this example. 
[Drawing 7l It is the typical sectional 
view showing the important section of the 
IC card by this example. 
[Drawing 81 It is the top view showing the 
IC card by this example. 
[Description of Notations] 

I a semiconductor device, 2 - wiring 
substrate, 3 semiconductor chip, and 4 

a substrate body, 5, 6 " wiring, 7 - 
through hole, and 8 - a conductor, 9 - 
insulation glue line, 10 electrodes, and 

II •- an insulator, 12 - : conductor layer, 
15 - screen- stencil mask, and 16 - the 
paste for adhesion, 17 - squeegee, 18 - 
insulation paste layer, and 19 - - 
overflowing a part, 20 IC card, 21 
contact electrode terminal, and 23 - a 
card base material, 24 adhesives, and 
25 hollow. 



[Translation done.] 



